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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant : Yoko AIDA et al. 

Serial No : Not Yet Assigned (National Stage of PCT/JP99/00388) 

Filed : Concurrently Herewith (International Filing Date January 29, 1999) 

For : APOPTOSIS INDUCING AGENT 

PRELIMINARY AMENDMENT 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Prior to calculation of the filing fees and the examination of the above-identified 
patent application on the merits, the Examiner is respectfully requested to amend the claims 
as follows: 



IN THE CLAIMS 

Please amend the claims as follows (a marked-up copy of the claim amendments is 
provided as an attachment to this Amendment): 

4. (Amended-Clean Text) An apoptosis-inducing gene encoding the protein 
according to claim 1. 

8. (Amended-Clean Text) A medicament comprising the protein according to claim 
1 as an active ingredient. 
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12. (Amended-Clean Text) A method for preventive and/or therapeutic treatment of 
a cancer or AIDS, which comprises the step of administering a therapeutically effective 
amount of the protein according to claim 1. 

Please add new claims 14-21 as follows: 

14. — An apoptosis-inducing gene encoding the protein according to claim 2. 

15. An apoptosis-inducing gene encoding the protein according to claim 3. 

16. A medicament comprising the protein according to claim 2 as an active 
ingredient. 

17. A medicament comprising the protein according to claim 3 as an active 
ingredient. 

18. The medicament according to claim 16, which is used for preventive and/or 
therapeutic treatment of a cancer or AIDS. 

19. The medicament according to claim 17, which is used for preventive and/or 
therapeutic treatment of a cancer or AIDS. 

20. A method for preventive and/or therapeutic treatment of a cancer or AIDS, which 
comprises the step of administering a therapeutically effective amount of the protein 
according to claim 2. 
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21 . A method for preventive and/or therapeutic treatment of a cancer or AIDS, which 
comprises the step of administering a therapeutically effective amount of the protein 
according to claim 3. — 



By the above amendment, claims 4, 8, and 12 have been amended and claims 14-21 
have been added to delete multiple dependency. 

If there should be any questions, the Examiner is invited to contact the undersigned 
at the telephone number listed below. 



March 26, 2001 

GREENBLUM & BERNSTEIN, P.L.C. 
1941 Roland Clarke Place 
Reston, VA 20191 
(703)716-1191 



REMARKS 



Respectfully submitted, 
Yoko AIDA et al. 




Reg. No. 29,027 



-3- 



• # 

P20825.A01 

MARKED-UP COPY OF AMENDED CLAIMS 
4. (Amended) An apoptosis-inducing gene encoding the protein according to claim 

1 [any one of claims 1 to 3]. 

8. (Amended) A medicament comprising the protein according to claim 1 [any one 

of claims 1 to 3] as an active ingredient. 

12. (Amended) A method for preventive and/or therapeutic treatment of a cancer or 

AIDS, which comprises the step of administering a therapeutically effective amount of the 

protein according to claim 1 [any one of claims 1 to 3]. 
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specification JC0S ^'d pct/ptq 2 7 MAR 200f 

APOPTOSIS INDUCING AGENT 

Technical Field 

The present invention relates to a protein having an apoptosis-inducing action 
and a gene encoding said protein. 

BACKGROUND ART 

Apoptosis is cell death that occurs under various physiological conditions, 
which differs from necrosis occurring due to physical injuries, chemical toxicants and 
so forth (Kerr, J.R and Wyllie, A.H., Br. J. Cancer, 26, pp.239-257, 1972), and is also 
referred to as programmed cell death. Apoptosis is induced by cell damages by 
cytotoxic T cells, radiation irradiation, cytokines such as tumor necrosis factor (TNF), 
anti-CD3 antibodies and so forth, and apoptosis is also observed in spontaneous 
regression of malignant tumors. It is expected that gene therapies and destruction of 
specific cancer cells will become possible by using a gene or a gene product exogenously 
inducing cell apoptosis. 

Human immunodeficiency virus type 1 (HIV-1), the causative virus of human 
acquired immunodeficiency syndrome (AIDS), has accessory genes (nef, vpr, vpu, and 
vif) which are not essential for its own replication in addition to the structural genes 
and regulatory genes. A gene product of vpr (protein Vpr), one of the accessory genes, 
has been focused as a key factor for the onset of AIDS since, for example, it increases 
virus infection efficiency and triggers production of viruses from latent HIV infected 
cells. Moreover, it has also been elucidated that the protein Vpr has a wide variety of 
physiological actions such as inhibition of cell growth, induction of differentiation, 
induction of apoptosis, inhibition of apoptosis and induction of nucleus 
polyploidization. 



Disclosure of the Invention 

An object of the present invention is to provide a gene having 
apoptosis-inducing action and a gene product thereof. The inventors of the present 
invention conducted various studies to achieve the aforementioned object. As a result, 
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they found that a mutant, in which 15 amino acid residues were deleted from the 
carboxyl terminal of Vpr protein consisting of 96 amino acid residues encoded by vpr as 
the accessory gene of HIV-1, had extremely high apoptosis-inducing activity, and 
thereby exhibited suppressing activity on cell proliferation. The present invention 
was achieved on the basis of these findings. 

The present invention thus provides an apoptosis inducing agent which 
comprises a protein as being Vpr protein encoded by vpr gene of HIV-1 in which 15 
amino acid residues from C-terminal are deleted. From another aspect of the present 
invention, there is provided an apoptosis inducing agent which comprises a protein 
having the amino acid sequence of the aforementioned protein wherein one to several 
amino acids are substituted, inserted, and/or deleted, and having apoptosis-inducing 
activity. The present invention also provides an apoptosis-inducing gene encoding the 
aforementioned protein. 

From further aspects of the present invention, there are provided a method for 
inducing cell apoptosis by using the aforementioned protein or the aforementioned 
gene; a recombinant vector comprising the aforementioned gene; and a method for 
inducing cell apoptosis by using the aforementioned recombinant vector. 

As a still further aspect of the present invention, there is provided a 
medicament comprising the aforementioned protein as an active ingredient. The 
medicament comprising said protein as an active ingredient is useful as, for example, a 
anticancer agent or anti-AIDS agent. There is also provided a medicament 
comprising the recombinant vector as an active ingredient. The medicament can be 
used for a gene therapy of a cancer or AIDS. The present invention further provides a 
method for treating a cancer or AIDS which comprises the step of administering an 
effective amount of the aforementioned protein or the aforementioned recombinant 
vector to a patient, and use of the aforementioned protein or the aforementioned gene 
for a manufacture of the aforementioned medicament. 

Best Mode for Carrying out the Invention 

The protein of the present invention is composed of 81 amino acid residues, 
which is Vpr protein encoded by vpr gene of HIV-1 in which 15 amino acid residues 
from the C-terminal are deleted (hereafter, this protein is also referred to as "C81 
mutant protein" in the specification). This C81 mutant protein can be easily prepared 
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according to the method described in the example mentioned below. The C81 mutant 
protein can also be prepared by utilizing the nucleic acid sequences of the vpr gene of 
HIV-1 or the amino acid sequence of the Vpr protein (Adachi, A. et al., J. Virol., 59, pp. 
284-291, 1986). 

The C81 mutant protein of the present invention is characterized by markedly 
increased apoptosis-inducing action compared to the Vpr protein. The increased 
apoptosis-inducing action of the C81 mutant protein of the present invention can easily 
be determined by those skilled in the art according to the method of the example in the 
specification. In addition, the protein of the present invention is characterized to 
have substantially no ability to arrest cells in the G2 phase, unlike the Vpr protein. 

A protein which has the amino acid sequence of the aforementioned C81 
mutant protein wherein one to several amino acid residues are substituted, inserted, 
and/or deleted and has apoptosis-inducing action similar to that of the C81 mutant 
protein also falls within the scope of the present invention (hereinafter referred to as a 
"modified protein"). Both DNA and RNA sequences comprising a nucleic acid 
sequence coding for the C81 mutant protein or a modified protein fall within the scope 
of the gene of the present invention. The genes can be easily obtained according to 
the method described in the aforementioned reference. 

The aforementioned modified protein can be prepared by subjecting 
Escherichia Coli or the like having a DNA encoding the amino acid sequence of the C81 
mutant protein to a treatment for mutation by using an agent such as 
N-nitro-N'-nitro-N-nitrosoguanidine, collecting a gene encoding a modified protein 
from the microbial cells, and then performing conventional procedure for gene 
expression. It is also possible to directly introduce deletion, substitution, or addition 
of nucleotides into the aforementioned gene by directly treating the gene with an agent 
such as sodium sulfite, or applying site-directed mutagenesis (Kramer, W. et al., 
Methods in Enzymology, 154, p. 350, 1987), recombinant PCR method (PCR Technology, 
Stockton press, 1989) or the like. 

The protein of the present invention is useful as an apoptosis inducing agent. 
For example, the protein can be used as a medicament for inducing apoptosis in cancer 
cells to kill the cells. The protein is also useful for elimination of latent infected cells 
with human immunodeficiency virus (HIV) and development of techniques for the 
elimination. Therefore, the medicament comprising the protein of the present 
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invention can be used for preventive and/or therapeutic treatment of a cancer or 
preventive and/or therapeutic treatment of acquired immunodeficiency syndrome 
(AIDS). A method for administration, a dose, a dosage form and so forth of the 
medicament of the present invention can be appropriately selected by those skilled in 
the art and are not particularly limited. 

For the purpose of utilization as the aforementioned medicament, the protein 
of the present invention may be fused with other polypeptide. Fusion proteins 
containing the amino acid sequence of the protein of the present invention as a partial 
sequence and genes coding for such fusion proteins also fall within the scope of the 
present invention. For example, it becomes possible to specifically induce apoptosis 
in target cells such as cancer cells by preparing a protein fused with a monoclonal 
antibody or a fragment thereof specifically recognizing the target cells. The protein of 
the present invention is also expected to be useful in treatment of diseases associated 
with apoptosis resistance, and is useful as a reagent in the fields of biochemistry, 
genetic engineering and so forth. 

The gene of the present invention is useful for preparing the protein of the 
present invention, as well as for gene therapy of diseases associated with apoptosis 
resistance. For example, the gene can be used for gene therapy for preventive and/or 
therapeutic treatment of a cancer or AIDS. Procedures for the gene therapy are not 
particularly limited, and in general, the gene of the present invention is inserted into a 
vector, and then the recombinant vector is introduced into a living body for expression 
of the gene of the present invention. Various vectors for introducing the gene into 
living bodies are known, and those skilled in the art can chose an appropriate vector. 
Techniques for regulating expression of a gene in a specific cell are also available for 
those skilled in the art. In addition, HIV infected cells can be directly and specifically 
destroyed by ligating the gene of the present invention to a region downstream from 
HIV-1 LTR, and then introducing the resulting gene into a living body after the gene is 
encapsulate in liposomes modified with anti-HIV gpl20 antibody. 

Example 

The present invention will be more specifically explained with reference to the 
following example. However, the scope of the present invention is not limited to the 
following example. 
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1. Materials and methods 

A Flag sequence was ligated to the 5' end of vpr gene fragment of HIV-1 
infectious DNA clone pNL432 and inserted into high-level expression vector pME18neo. 
This procedure will be explained below. 

(1) Primers designed for amplifying a gene coding for the C81 mutant protein 
(hereafter, referred to as "C81 mutant gene") were as follows: 

Sense Primer: 5'-GAAGATATC C GAAC AAGC C C C AGAAGAC -3 ' 
Anti-sense Primer: 5'-GGTCTAGATCATATTCTGCTATGTCGACAC-3 ? 

In addition to a cohesive sequence, an EcoRV site for ligation of Flag-Tag was 
added to the 5' end of the sense primer, and an Xbal site for ligation of subcloning 
vector was added to the 3' end of the anti-sense primer (restriction sites are 
underlined). PCR was performed by using these primers and using an infectious DNA 
clone pNL432 of HIV-1 isolate NL43 (Adachi, A. et al., J. Virol., 59, pp. 284-291, 1986) 
as a template to amplify the C81 mutant gene fragment. 

(2) After heat denaturation in a reaction solution containing 1 n g of the 
template DNA, PCR buffer (10 mM Tris-HCl, pH 8.3, 50 mM KC1, 1.5 mM MgCb, 
0.001% gelatin), 0.2 mM dNTP, 50 pmol each of the primers, and 2.5 units of Ampli Taq 
polymerase (Perkin Elmer Cetus) at 94°C for 5 minutes, amplification was performed 
by 35 cycles of reaction at 94°C for 1 minute, at 54°C for 1 minute, and at 72°C for 2 
minutes. Then, extension reaction was performed at 72°C for 10 minutes. The 
resulting PCR product was treated with EcoRV and Xbal for 4 hours or more, and the 
resulting DNA was fractioned by agarose gel electrophoresis. Then, the target DNA 
fragment was eluted and purified by using a GENECLEAN II KIT. 

(3) Fro ligation of the amplified fragment and the Flag-Tag sequence, the vpr 
gene fragment amplified by PCR was then ligated to pBluescript SK+-II vector ligated 
beforehand with Flag-Tag and treated with EcoRV and Xbal, and transformed into 
Escherichia Coli competent cells XLI-Blue. Then, a DNA fragment of the C81 mutant 
gene was excised from the Fvpr/pBluescript SK+-II at the NotI and Xhol cleavage sites. 
The target DNA fragment was eluted by using the GENECLEAN II KIT, ligated to 
pME18Neo, and then introduced into XLI-Blue to obtain transformed cells. The 
plasmid DNA was prepared by the SDS method and purified by the cesium chloride 
equilibrium density gradient centrifugation method. 
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Each of the above plasmid, wild-type vector, and a control vector was 
introduced into HeLa cells by electroporation. Effect on cell growth was analyzed by 
the colony formation method. Twelve hours after the introduction, 5 X 10^ cells were 
placed in a 10-cm petri dish and cultured in a selective medium containing G418 for 12 
days. After fixation with methanol, giemsa staining was performed and the number 
of colonies was counted. At this time, introduction efficiency was calculated for each 
mutant by the £ -Gal staining and the number of colonies was corrected. The cell 
cycle was analyzed by flow cytometry. 

The C81 mutant gene expression plasmid was transiently co-introduced with 
the GFP expression plasmid. After 48 hours, the cell was fixed by using 1% 
formamide/PBS and then 70% methanol, stained with a PI staining solution and 
analyzed by FACS. Cells introduced with C81 mutant gene and non-introduced cells 
were distinguished by using fluorescence of GFP as a marker, and the DNA content in 
each fraction was examined. The cells were classified into + those having ability to 
arrest cells in G2 comparable to the wild-type; ± weaker than the wild-type, and - 
no ability. Similarly, 48 hours after the introduction, the cells were stained by dual 
fluorescent staining using anti-Flag antibodies or anti-minichromosome maintenance 
(MCM) antibodies and then investigated under a confocal laser microscope. MCM 
negative cells were determined as cells in the G2 phase. 

To detect growing cells, the cells were cultured in the presence of 
bromodeoxyuridine (BrdU) for 30 minutes and then subjected to fluorescent staining 
using anti-BrdU antibodies. Further, 48 hours after the introduction, the cells were 
subjected to fluorescent staining by using biotin-labeled annexin V and PE-labeled 
streptavidin. The cells were observed under a confocal laser microscope by using GFP 
positive cells as a marker of the cell introduced with C81 mutant gene. Annexin V 
positive cells were determined as apoptosis-induced cells. 

2. Results 

In the HeLa cells introduced with the C81 mutant gene encoding the C81 
mutant protein, which corresponded to the Vpr protein with deletion of 15 amino acid 
residues from the C-terminal, the ability of forming colonies was reduced about 30% 
compared to the cells introduced with the control vector, even though the Gs-phase 
arrest was not observed. The uptake of BrdU by the cells introduced with the vpr 



having the C-terminal deletion was also markedly reduced compared to the cells 
introduced with the control vector. Further, fluorescent staining of the cells using 
anti-serum for MCM as the G2-phase marker revealed that the above suppressing 
action against cell proliferation was not induced by the G2-phase arrest. 

From the above results, it was verified that the cell proliferation was 
markedly suppressed in the cells introduced with the Vpr having the C-terminal 
deletion by a mechanism different from the G2-phase arrest. For further 
investigation, the cells were stained with annexin V/biotin. As a result, remarkable 
and rapid increase of the proportion of cells under apoptosis was observed in the cells 
introduced with the Vpr having the C-terminal deletion compared to the cells 
introduced with the wild-type Vpr. Thus, it was revealed that the mutant Vpr protein 
having deletion of 15 amino acid residues at the carboxyl terminal had remarkably 
high apoptosis inducing activity. 



Table 1 


Examined Item 


Type of cells introduced with expression vector 


C81 mutant 


Wild type 


Control vector 


G2-phase arrest 1) 




+ 




Percentage of positive cells in 


63.6% 


18.3% 


80.0% 


fluorescent staining with 








anti-MCM antibody 2 ) 








Colony forming ability 3 ^ 


72.8% 


7.6% 


100.0% 


Percentage of cells taking up 


20.1% 


19.5% 


34.8% 


BrdU 4 ) 








Percentage of positive cells in 


20.7% 


1.4% 


1.3% 


staining with annexin V/biotin 5 ^ 









v + : having ability of arresting cells in the G2 phase comparable to the wild-type, ± : 
weaker than the wild-type, — : no ability of arresting cells in the G2 phase. 
2 > MCM negative: cell in the G2 phase 

3 > The introduction efficiency was calculated for each mutant by using £ -Gal staining 
to correct the number of colonies. Values are indicated as % based on the number of 
colonies of the cells introduced with the control vector, which is taken as 100. 
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Anti-BrdU antibody positive: cells under proliferation 
Annexin V positive: cells under apoptosis induction 
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What is claimed is: 

1. An apoptosis inducing agent which comprises a protein as being Vpr protein 
encoded by vpr gene of HIV-1 wherein 15 amino acid residues from the C-terminal are 
deleted. 

2. An apoptosis inducing agent which comprises a protein having amino acid 
sequence of the protein according to claim 1 wherein one to several amino acids are 
substituted, inserted, and/or deleted, and having apoptosis-inducing activity. 

3. The apoptosis inducing agent according to claim 2, which comprises said 
protein having substantially no ability of arresting a cell in G2 phase. 

4. An apoptosis-inducing gene encoding the protein according to any one of 
claims 1 to 3. 

5. A method for inducing apoptosis of a cell by using a protein as being Vpr 
protein encoded by vpr gene of HIV-1 wherein 15 amino acid residues from the 
C-terminal are deleted. 

6. A recombinant vector containing the gene according to claim 4. 

7. A method for inducing apoptosis of a cell by using the recombinant vector 
according to claim 6. 

8. A medicament comprising the protein according to any one of claims 1 to 3 
as an active ingredient. 

9. The medicament according to claim 8, which is used for preventive and/or 
therapeutic treatment of a cancer or AIDS. 

10. A medicament comprising the recombinant vector according to claim 6 as 
an active ingredient. 

11. The medicament according to claim 10, which is used for preventive and/or 
therapeutic treatment of a cancer or AIDS. 

12. A method for preventive and/or therapeutic treatment of a cancer or AIDS, 
which comprises the step of administering a therapeutically effective amount of the 
protein according to any one of claims 1 to 3. 

13. A method for preventive and/or therapeutic treatment of a cancer or AIDS, 
which comprises the step of administering a therapeutically effective amount of the 
recombinant vector according to claim 6. 
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ABSTRACT 

An apoptosis inducing agent which comprises a protein as being Vpr protein 
encoded by vpr gene of HIV-1 wherein 15 amino acid residues from the C-terminal are 
deleted, and an apoptosis inducing gene encoding said protein. The agent induces 
apoptosis of cells and therefore useful as a medicament for treatment of a cancer or 
AIDS. 
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As a below named inventor, i hereby declare that: 

My residence, post office address and citizenship are as stated 
below next to my name. 

I believe I am the original, first and sole inventor (rf only one name is 
listed below) or an original, first and joint inventor (if plural names 
are listed below) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled 

APOPTOSIS INDUCING AGENT 



the specification of which is attached hereto unless the following 
box is checked: 
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was filed on . 



January 29, 1999 
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United States Application Number 

March 27, 2001 
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PCT International Application Number 
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I hereby state that I have reviewed and understand the contents 
of the above identified specification, including the claims, as 
amended by any amendment referred to above, 

I acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
§1.56. 

I hereby claim foreign priority under Title 35, United States Code 
§119(a-d) or §365{b) of any foreign application(s) for patent or 
inventor's certificate, or §365(a) of any PCT international application 
which designated at least one country other than the United States, 
listed below. I have also identified below, by checking the "No" 
box, any foreign application for patent or inventor's certificate, or of 
any PCT international application having a fifing date before that of 
the application on which priority is claimed: Priority claimed 
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□ Additional foreign application numbers are listed on a 
supplemental priority sheet attached hereto. 
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Japanese Language Utility or Design Patent Application Declaration 

&%mmfm3Smns& W«^< , f&o>&mmKa I hereby claim the benefit under Title 35, United States Code §1 1 9(e) 
ii <7)ffJ&££3iT So of any United States provisional appfication(s) listed below. 



(Application No.) 


(Day/Month/Year Filed) 






(Application No,) 


(Day/Month/Year Filed) 


(mm) 





(Application No.) {Day/Month/Year Filed) 



S365* (c) b fcPCT®Rfflii<0ffl& U , * 



□ Additional provisional application numbers are listed on a 
supplemental priority sheet attached hereto. 

i hereby claim the benefit under Title 35, United States Code §120 
of any United States application(s), or §365(c) of any PCT 
international application designating the United States, listed below 
and, insofar as the subject matter of each of the ciaims of this 
application is not disclosed in the prior United States or PCT 
international application in the manner provided by the first 
paragraph of Title 35, United States Code §112, 1 acknowledge the 
duty to disclose information which is material to patentability as 
defined in Title 37, Code of Federal Regulations §1 .56 which became 
available between the filing date of the prior application and the 
national or PCT international filing date of this application. 



(Application No.) (Day/Month/Year Filed) (UU) (Status) 

<ffilg#if) (MB©*M0> m;m^. tmm&) (patented, pending, abandoned) 



(Application No.) (Day/Month/Year Filed) (W5L) (Status) 

(ffll£©*MB) mn$^ (patented, pending, abandoned) 



e<z>*T5* m&zzm tz> tz.% \z^xn^ tzmmmmxmtm 
zz\z&mizmmmmmz'rtr>tzM£, ^*asft*i8»*iooi* 
^&hb<\mmiz$ii£znz>$\ ^tzizcn^mumn^ 



□ Additional U.S. or international application numbers are listed 
on a supplemental priority sheet attached hereto. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 

The undersigned hereby authorizes the U.S. attorney or agent 
named herein to accept and follow instructions from either his foreign 
patent agent or corporate representative, if any, as to any action to 
be taken in the Patent and Trademark Office regarding this 
application without direct communication between the U.S. attorney 
or agent and the undersigned. In the event of a change in the 
persons from whom instructions may be taken, the U.S. attorney 
or agent named herein will be so notified by the undersigned. * 
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* Case# P20825 



Japanese Language Utility or Design Patent Application Declaration 



II 7055 




Neil F. Greenblum 
Bruce H. Bernstein 
James L. Rowland 
Arnold Turk 



Reg. No. 28,394 
Reg, No.29,027 
Reg. No. 32.67 4 
Reg. No.Jlfi94 



POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the attorney(s) and/or agent(s) associated with the Customer 
Number provided beiow to prosecute this application and 
transact ail business in the Patent and Trademark Office 
connected therewith, and direct that all correspondence be 
addressed to that Customer Number: 

CUSTOMER NUMBER 7055 

The appointed attorneys presently include: 



Stephen M. Roylance 
William E. Lyddane 
William Pieprz 
Leslie J. Paperner 



Reg. No. .31,296 
Reg. No._4L5j58 
Reg. No.43^0 
Reg. No. 33,329 



Address: GREENBLU M & BERNSTEIN. P.L.C. 

1941 ROLAND CLARK E PLACE 
RESTON, VA 20191 



Direct Telephone Calis to: {name and telephone number) 



GREENBLUM & BERNSTEIN, P.L.C. 

(703) 716-1191 







Fuil name of sole or first inventor 
Yoko AIDA 






inventor's signature 0 Date 
^LLoJis (A* d* June 4, 2001 




Residence 


mm 


Citizenship 
Japan 




Post Office Address 
3-105, Shareru Tsukuba Matsushiro, 21-2 




Matsushiro 4-chome, Tsukuba, Ibaraki 305-0035 
Japan 






Full name of second joint inventor, if any 
Masakazu KAMATA 




B# 


Second Inventor's signature' Date 
/^^(^s^^- June 4, 2001 


<m 


Residence , 

JlaxakV JAPAN OPK, 


mm 


Citizenship 
Japan 






Post Office Address 

2 03, Green hill side hiyama, 3-10-24, Koyadai 




Tsukuba, Ibaraki 3 05-0074 JAPAN 



(M^f it\t^^»<D^m^m^\znLX%m^^ (Supply similar information and signature for third and 

& =fcO^-££M $rf£ £<h J subsequent joint inventors.) 
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